This study explores the relationship between product meaning and product service systems (PSSs), in the context of innovation of meaning (IoM). Existing IoM studies have focused on intended meaning (as defined in new product development) and ignored the received meaning that users reconstruct throughout an entire product life cycle. The process by which a user assigns meaning to things can be not only static but also dynamic. This study focuses on PSSs as comprising integrated products and contexts offered by services, and analyses the case of Japan's largest manufacturer of ankle-foot orthoses, which is an assistive product. The results show that PSSs help users reconstruct meanings in dynamic cognitive processes; PSSs also help users leverage metaphors that contribute to consistency between products and services. Additionally, the positive emotion elicited from users by novel meanings can help augment profits by promoting the sale of related products and services.
Introduction
states why consumers purchase products: 'People buy things not only for what they can do, but also for what they mean'. Product meanings for which people search extend beyond mere form and function (DeBerry-Spence, 2008) . In the last decade, research into product meanings have been promoted by innovation discourse, with there being an increased number of design studies-as design is 'making sense of things' (Krippendorf, 1989) . The term 'innovation of meaning' (IoM) implies a drive to redefine the problems worth addressing, and its consideration is likely to create a new dimension that will compete with others (Verganti, 2008) . Although existing studies address how to create a novel meaning in new product development (NPD) (Buganza, Dell'Era, Pellizzoni, Trabucchi & Verganti, 2015; Dell'Era & Verganti, 2009; Jepsen, Dell'Era & Verganti, 2014; Norman and Verganti, 2014; Verganti, 2008) , they also focus on the intended meaning encoded in NPD, and ignore the received meaning that users reconstruct throughout an entire product life cycle.
Meanings stem from the user's perception and his or her cognition of a product. This means that the process by which a user assigns meaning to a product can be not only static, but also dynamic (Kazmierczak, 2003) ; this is because the circumstances under which one uses products are always dynamic and diverse (van der Bijl-brouwer & van der Voort, 2014) . However, the users cannot completely control product meanings; therefore, there is a need to encode intended meanings into a design, and providers can help guide users' cognitive sequences in assigning specific meanings (Kazmierczak, 2003) . Thus, the provider is likely to consider two different perspectives: the users' first contact with a product, and sequential interaction with users throughout an entire product life cycle.
For consumers, product appearance represents his or her first contact with a product (Ulrich & Eppinger, 2004 ) and they will have a cognitive response to a product, based on initial information perceived by the senses (Crilly, Moultrie & Clarkson, 2004) . However, response to the product's appearance is just one stage in a process of communication with users (Crilly, Moultrie & Clarkson, 2004) . User interpretation is affected by the consumption setting (DeBerry-Spence, 2008) . This means that meanings emerge as a result of the interaction between users and providers (Arnould & Price, 1993) , and humanto-human or human-to-product interactions are generated through the provision of services (Pacenti & Sangiorgi, 2010) . Therefore, the creation of new meanings requires the integration of products and services. The product service system (PSS) is a concept that relates to the integration of products and services, and delivers use-based value to users (Baines et al., 2007) . The concept of the PSS also includes business model development, including results-oriented, useoriented, and product-oriented business models (Vasantha, Roy, Lelah & Brissaud, 2012) . Recently, researchers have undertaken design-related studies of PSSs, after Morelli (2002) stressed that design disciplines have not been involved in the PSS discourse. The literature tends to focus on the design process (Morelli, 2002 (Morelli, , 2003 , methodology and tools (Vasantha et al., 2012) , and Smart PSSs (Valencia, Mugge, Schoormans & Schifferstein, 2015) . Although Manzini (2015) hints at the relationship between sense-making (which is the essence of design) and PSSs in the context of social innovation, he does not discuss product meaning in the context of IoM. The current study explores the relationship between product meaning and PSSs, in the context of IoM. As such, this study seeks to answer the following research questions.
1. How does a PSS contribute to changing a meaning that users reconstruct in their context in which they use a product? 2. How do IoM contribute to developing profit potential in PSS?
This study pursues these goals by exploring the case study in the assistive products (APs) industry, especially the Japanese ankle-foot orthosis (AFO) industry. The APs industry is a recent focal one of Inclusive design, which aims at reducing product-related stigma (Correia de Barros, Duarte & Cruz, 2011) . Correia de Barros, Duarte & Cruz (2011) noted that the aesthetics and the stigma associated with APs use discourage users to use them. To change the meaning attributed by people to use APs is a socio-technical challenge for companies in the industry. Thus, the paper contributes to the limited understanding of the role of PSS in IoM and provides practical guidance to develop an integrated products and services in the APs industry.
The structure of the paper is as follows. The next section briefly investigates the existing literature regarding the intangible product attributes, IoM and the role of service. Then, the study employs a single case study to examine the new PSS development process in which the designer tries to change the product meaning. After that, the paper shows the comprehensive model regarding the relationship between PSS and IoM.
Literature review and research framework

Definition of IoM
A product's appearance bears both tangible features and intangible attributes. The tangible features are dictated by size, material, colour, shape, and texture, inter alia (Bloch, 1995; Demirbilek & Sener, 2003; Hoegg & Alba, 2011) . The tangible features communicate information regarding functionality, aesthetics, and symbolism (Eisenman, 2013) . Consumers will assess a product based on this set of information, as received and perceived by the senses (Crilly, Moultrie & Clarkson, 2004) and the intangible attributes of a product relate to this assessment.
The literature shows the three-dimensional segmentation of the intangible attributes of a product: aesthetic impression, semantic interpretation, and symbolic association (Crilly, Moultrie & Clarkson, 2004) . Aesthetic impression describes aesthetics that appeal to the human senses (Norman, 2004) . Semantic interpretation refers to a consumer's response to functionality, utility, mode of use, and other qualities. Symbolic association is described as the personal and social significance assigned by the user, by virtue of messages, symbols, culture, and meaning. (Table 1 summarizes the other definitions, as found in the literature.) Thus, IoM means to innovate the symbolic aspect of a product. Aesthetic information
Functional information
Symbolic information Verganti (2008) proposed a radical change of meaning as design driven innovation (DDI), defining the meaning in a broader way (e.g., emotional and symbolic value). Meanwhile, Rampino (2011) categorizes the four different kinds of innovation driven by design, as aesthetic innovation, innovation of use, meaning innovation, and typological innovation. Aesthetic innovation relates to aesthetic impression, innovation of use refers to semantic interpretation, and meaning innovation concerns symbolic association. Rampino (2011) also stresses that the distinctions among these types of innovation are based on their higher or lower degrees of novelty vis-à-vis product appearance. The innovation of the symbolic aspects of a product also depends on the other intangible attributes, because all aspects of the intangible attributes are highly interrelated (Crilly, Moultrie & Clarkson, 2004) .
Reconstruction of symbolic association in the context
Symbolic association consists of self-expressive symbolism and categorical symbolism (Crilly, Moultrie & Clarkson, 2004) . Consumers categorize a new product to understand it, and they do so by comparing it to previous products (Eisenman, 2013) . In the provision of either a single product or an integrated product-service, product appearance is a powerful tool that conveys an intended meaning, because it acts as a 'first contact' with consumers. The efficient use of design metaphors enables users to understand how a product might be used, and it thus conveys meaning to consumers (Crilly, Moultrie & Clarkson, 2004; Nobel, Bing & Bogoviyeva, 2013) . Generally, metaphors work to mimic other types of products, or objects found in nature (Crilly, Moultrie & Clarkson, 2004; Nobel and Kumar, 2010) .
Meanwhile, by leveraging self-expressive symbolism, users can express their social position and status simply by owning a product (Crilly, Moultrie & Clarkson, 2004 )-in other words, users recognize a product as an extension of themselves (Belk, 1989) . The metaphors also influence self-expressive symbolism. People attach social meaning to a product's appearance, because they have created or adhered to stereotypes that allow for faster (but not necessarily accurate) judgements (Correia de Barros, Duarte & Cruz, 2011). However, the metaphors cannot suffice in fixing a well-defined meaning throughout an entire product life cycle, because users dynamically reconstruct meaning within the context that they experience (Klein III & Kernan, 1991; DeBerry-Spence, 2008) . When manufacturers offer consumers standalone products, the received context depends on the many personal and contextual factors inherent in those consumers' lives (Zomerdijk & Voss, 2011) . Thus, the provision of the intended context is likely to be important to fix a well-defined meaning.
Service and context
The context is defined as "information available to a particular person, and on a particular occasion, for use in the meaning-ascription process" (Klein III & Kernan, 1991, p311). Such information is offerd by service evidence (Shostack, 1984) and human-to-human interactions within services (Pacenti and Sangiorgi, 2010) . Thus, an integrated product and service is likely to offer the information related to the product in the context that a company develops intendedly. Moreover, the human-to-human interaction is one of the ways to share an intended meaning with consumers.
Dell'Era and Verganti (2011) note that collaboration between producers within the same design discourse can help disseminate new meaning within an industry. Such collaboration helps a company that is developing new meaning to educate other companies about it; they communicate and share it during NPD. A service, on the other hand, is likely to offer to users an education regarding a new meaning, because the company could communicate with users. Moreover, consumer engagement that speaks to commitment, trust, self-brand connection, and loyalty occurs within the dynamic, iterative process inherent in a service relationship (Brodie, Hollebeek, Juric & Ilic, 2011) . Consumer engagement helps users to co-create experience and value with companies. This means that a service also works as a way of sharing intended meanings with users. Thus, PSSs can help guide users interpret an intended meaning, as defined in NPD, in the intended context, as defined in new service development (NSD).
Research framework
Given that PSS guide users to interpret the same meaning with the intended one in their context of consumption, IoM should be considered creating a business model in new PSS development because the impact on the new meaning depend on the interactions among several stakeholders (Dell'Era and Verganti, 2009 ). This emphasizes that it is important to examine the interactions, and how such interaction makes new profit potentials. Notwithstanding the importance, the existing researches on PSS have focused on the developing the methods and tools (Vasantha et al., 2012) . Moreover, although the researchers on the design disciplines addressed the design-related studies on PSS (Pacenti and Sangiorgi, 2010) after Morelli (2002) have stressed that design disciplines have not been involved in the discourse of PSS, the concept of IoM has not been encoded into new PSS development process.
Based on the literature review above, the research framework of this study is developed (see Figure 1 ). Above all, the users reconstruct the product meaning in their context by interpretating the intended meaning that the company developed (Kazmierczak, 2003) . The aim of service design for IoM is to design the context to guide users to recognize the intended meaning. Additionally, the paper examines the relationship between IoM and profit potentials in PSS.
Figure 1 Research framework
Case study
Research Design
The purpose of this study is to explore and clarify the relationship between product meaning and the PSS, within the context of IoM. We undertake an in-depth case study to examine the dynamic process by which users perceive intangible product attributes and identify new themes and variables, with the goal of answering how or why (Yin, 1994) .
When choosing appropriate and transparently observable cases, it is important to control for environmental variations (Eisenhardt, 1989) . Therefore, we identified the common constructs of IoM. Tangible product attributes depend on technological features and the social processes that surround their evolution (Pinch & Bijker, 1987) . Crilly, Moultrie and Clarkson (2004) imply that once tangible attributes are solidified, the emphasis might shift to intangible ones. Moreover, Eisenman (2013) mentions that intangible product attributes extend a product's basic functionalities; he also suggests that when new products emerge, their appearance acts as a tool that explains to users what they do. The design of intangible product attributes concerns itself with creating a 'bridge' between technical possibilities and market opportunities (Candi & Samundsson, 2011) . Therefore, having core technological competence is a basic competitive advantage, and whether or not a company has this competence must be considered a form of bias in case selection.
Although the present study focuses on intangible attributes, it is difficult to evaluate their evolution, because they are very much contingent on customers' perceptions and interpretations. Therefore, this study refers instead to industrial designers' participation in new PSS development. Although the concept of industrial design has been defined in various ways (Verganti, 2008) , it is agreed that it is responsible for a product's appearance and user-friendliness, among other things (Gemser & Leenders, 2001; Pedgley, 2009 ). Gorb and Dumas (1987) determined a process by which nondesigners are engaged in design. Regardless of industrial designers' participation in this process (or lack thereof), customers have cognitive responses that are driven by their perception of tangible product attributes (Crilly, Moultrie & Clarkson, 2004) . However, relatively recent studies have shown that industrial designers' participation in NPD has positive impacts on company performance (Gemser & Leenders, 2001; Veryzer, 2005; Marion & Meyer, 2011) . Therefore, their participation must be considered when controlling for environmental variables.
In summary, the two dimensions inherent in selecting a case-namely, technological competitiveness as a tangible product attribute, and industrial designer participation as an intangible one-form the basis of our typology.
Next, we focus on a narrower investigation area, to reduce industry bias. This study employs a case from the Japanese ankle-foot orthosis (AFO) industry. Most customers in this industry periodically obtain public financial assistance to buy or lease durable medical equipment (DME), including AFOs. Therefore, price-competitiveness in this market is no more important than in other industries. Once customers buy or lease DME, they keep it for a certain period. Moreover, most of the Japanese AFO companies have not employed designers to enhance the hedonic value of its products. Therefore, an examination of this industry can reveal the effect of a designer's participation in new PSS development processes.
In this study, we analyzed the case of Kawamura Gishi Co., Ltd., Japan's largest manufacturer of AFOs. Kawamura Gishi offers both products and, rehabilitation and related services, and its sales grew from JPY3.38 billion in 1992 to JPY6.62 billion in 2009 (i.e., a 96% growth rate). The company developed an innovative AFO called the Gait Solution Design (GSD), by leveraging high-technology competitiveness (Figure 2 ). Its most unique feature-namely, a hydraulic damper that can be adjusted through the use of a single tool-provides only minimal gait support and has received significant attention in the field of orthosis therapy. Moreover, in the new PSS development process for GSD, Kawamura Gishi employed a design firm that had won various design awards; ultimately, the GSD won the Red Dot Design Award and Japanese most prestigious design award (Good Design award). The review committee of Good Design award reportedly appreciated GSD as having the innovative product concept, the novel product form, high competitive technology, the attention for a longer product life and the ease-of-use.
However, prior to the design firm's participation, the company had developed Gaitsolution (GS), which have the same function (a hydraulic damper) with GSD, and sold only 10 GS units; after launching the GSD, total sales of GS and GSD exceeded 300 units. This means that high-technology competitiveness was not a driver in generating profits and GSD of which the desiger participated in the development process had an impact on the sales (Figure 3 ).
Figure 2 The GS (left) and GSD (right)
We conducted 14 semi-structured interviews at Kawamura Gishi and Pacific Supply Co., Ltd., a subsidiary company that carries other companies' products and services. Additionally, we interviewed the head designer at the design firm employed by Kawamura Gishi. Table 1 demonstrates the profile of the interviewees. The interviews were conducted between June 2010 and December 2015; audio recordings of those interviews were captured, which were subsequently transcribed by two researchers. 
Figure 3 Case selection strategy
The Development of GS
An AFO is a device that assists hemiplegic patients who have an ankle disability. In the past, an AFO was primarily a special-order product that was adapted to a customer's body, after measuring his or her physical dimensions. More recently, immediate use of an AFO following physical impairment has been considered desirable, given its medical benefits. Accordingly, there has been an increased need for standardized, off-the-shelf products; however, it can be difficult to customize an existing AFO, because a user's medical
Industrial designer participation (Intangible product attributes)
High Low
No participation Participation condition can change daily. As a result, interest is increasing in standardized products that feature dimensions that can be adjusted in response to physical changes that occur after the product has been manufactured and delivered. In response to this interest, Kawamura Gishi decided to develop a new standardized AFO.
Kawamura Gishi had developed GS that has basic functions, using a technology novel to the development process in this industry. These basic functions were developed by a team that included a mechanical engineer and an academic researcher. This GS's flexible design is such that, as a user's medical condition changes, it can be adjusted. As a point of comparison, in older-style AFOs, the strength of the braking force is changed by adjusting its material thickness, or by trimming; fine adjustments are practically difficult. The GS, on the other hand, has a unique hydraulic damper that can be adjusted using a single tool; this can modify the strength of the braking force and the angle at which it takes effect.
In spite of being technologically innovative, GS sales did not initially grow, because its appearance did not differ from that of the existing AFO. This is illustrated by the following quotation, from one of the interviewees (ID: 7):
The reasons for slow sales are its large size, how it makes wearing shoes difficult, and its low-quality aesthetics.
The older-style model puts visual stress on users, as the shape of the foot-ankle assembly necessitates that they wear custom-tailored shoes. Using an assistive product (AP) like an AFO and custom-tailored shoes makes one's disability visible to others (Correia de Barros, Duarte & Cruz, 2011) . For this reason, the existing AFO elicits negative emotions from user. Thus, the NPD team of GS have determined to improve it and to involve an industrial designer in the process, who won various design awards, such as the Red Dot Award.
Design of Product Appearance of GSD
The designer initiated the development of a concept in order to address users' cognitive responses. First, he focused on the users' cognition of rehabilitation, and he used a metaphor to transform its meaning. This is illustrated in the following quotation.
I think of rehabilitation a sort of 'sport', and an AFO is a piece of equipment used to promote exercise among users. I therefore want users to obtain a 'sporty' impression from the outward appearance of the AFO.
Here, the designer uses a metaphor, in which rehabilitation is equated with 'playing sports' and an AFO with 'sports equipment'. The intangible product attributes involved are as follows.
• Aesthetic impression: The GSD has a titanium frame, and its shape resembles a streamlined skeleton. This material and shape help express 'dynamic stability', which implies a sense of vitality. Biological forms that resemble human figures tend to attract and fascinate consumers (Chang & Wu, 2007) . Moreover, colour is a factor that enriches the sensory experience (Da Silva, Crilly & Hekkert, 2015) and significantly affects human emotions (Wei, Ou, Luo & Hutchings, 2014) . For this reason, the GSD is offered in three different colours (see Figure 2) . The classic colour of the existing AFO (Figure 4) is ideal, as it matches the skin tone of many people and thus camouflages the device. Then, to encourage users to 'show off'
their new AFO, the designer gave them the opportunity to select their favourite colour.
Figure 4 Comparison of a classic AFO (left) and the GSD (right)
• Semantic interpretation: Streamlining the foot-ankle assembly made it possible for users to wear a variety of shoes over top of the GSD. The shape is similar to a shoe innersole; this allows users to wear their shoes, rather than custom-made ones. Additionally, the GSD is shaped like a sandal ( Figure 5) . A user can put the product on, without raising his or her foot, by tilting the frame forward and inserting the foot from the rear. Users can perceive the GSD's ease of wear from its appearance, and this motivates them to wear their own favourite shoes with it. Moreover, materials selection determines a product's range of function, durability, and user experience (van Kesteren, Stappers & de Brujin, 2007) . Whereas the frame material of the existing AFO is plastic, the GSD designer selected titanium, which is not only lightweight and durable, but also perceived by users as being strong.
Figure 5 How to wear the GSD
• Symbolic association: AFO users require rehabilitation to improve their medical condition; this might involve unpleasant affective states (Markussen, 2009 ). The GSD designer, who has experience in designing sports equipment, wanted to portray this rehabilitation as 'playing a sport'; he encouraged users to evoke a 'sporty' impression, via the GSD's physical appearance. Correia de Barros, Duarte and Cruz (2011) note that APs are associated with negative stereotypes, and they suggest that designers work to reduce the associated stigma. Design attributes allow users to categorize products (Eisenman, 2013) . The GSD's aesthetic impression and semantic interpretation work together to transform the user's categorisation of the AFO and influence the social values it may connote.
Developing of new service
Kawamura Gishi also have offered the maintenance service, adjusting its material thickness or trimming the plastic body, with the traditional AFO and the rehabilitation instruction using the adjusted AFO. Such adjusting can not be restored and depends on the tacit knowledge of servicepeople. This means that it is difficult for the users to understand the effect of the rehabilitation.
In addition to the development of new product appearance, the designer emphasized the need to visualize the effect of rehabilitation; this was seen with the Nike+, which allows users to visualize the effects of their running. This is illustrated in the following quotation of the designer.
A player's motivation to improve his or her ability is crucial to continue to train hard. In the case of rehabilitation, patients do not concern about winning or losing. I think it is important to visualize effects of rehabilitation.
Kawamura Gishi developed a unique rehabilitation service that enables users to quantitatively verify their medical condition, called the Gait Judge System (GJS). When users better understand their medical condition, they respond more positively to the ensuing rehabilitation program offered by the rehabilitation team; this program comprises medicine, a rehabilitator, and a Kawamura Gishi service person.
Motivation for Service
With a PSS, the product's appearance is the first point of contact with the users, and it should be used to attract them to the associated service. For users of the older-style AFO, the product was something they tried to hide, on account of social concerns (e.g. stigma).
Consumers are motivated to avoid products that generate displeasure (Desmet & Hekkert, 2007) . For these reasons, the very appearance of the AFO discouraged them from undergoing rehabilitation, and it thus impeded improvements to their medical condition. Therefore, the designer explored ways in which to change users' negative emotions to positive ones, to motivate them to undertake rehabilitation. This chain of events is seen in the following quotation.
The motivation of a user is an important factor in solidifying the commitment to rehabilitation. Design has the power to motivate users and help enhance their rehabilitation effect.
The GSD has aesthetic appeal and highly practical qualities. It elicits positive emotional responses from users, and thus acts as a cue in expanding their sphere of action and attracting them to the rehabilitation service.
Innovation of Meaning
A product's meaning for any given person is likely to be affected by that person's firstsight response to design attributes, and from the longer-term psychological processes that subsequently ensue (Eisenman, 2013) . GSD and the related rehabilitation service contribute to changing first and second-order meanings. First-order meaning works as a categorical meaning at the user's first point of contact. Users categorize GSD as a piece of sports equipment, on account of its aesthetic impression and semantic interpretation. Moreover, the positive aesthetic impression and the ability to wear one's own favourite shoes release the product from what might otherwise be a negative societal connotation and thus help reduce user stigma (Correia de Barros, Duarte and Cruz, 2011) . In this process, the users associate with the self-expressive symbolism.
Moreover, the rehabilitation service offers the intended context in which users will use the GSD. The GJS and the rehabilitation team work together to offer users the experience of improving their ability to walk. The store of experience with the GSD works as a secondorder meaning and helps in the dynamic reconstruction of interpreting the GSD. In this process, the same product meaning is shared by the company and the product users. As mentioned, Dell'Era and Verganti (2011) stress that collaboration among companies helps in disseminating product meaning; in this case, instead of companies' collaboration, the service itself is useful in sharing product meaning with users.
In changing a product's meaning, the intended meaning that underlies product and service development is likely to be consistent. In this case, the designer used a metaphornamely, that AFO use was analogous to playing sports. Existing studies show that metaphor use is effective in conveying a specific meaning through product appearance (Crill, Moultrie & Clarkson., 2004; Nobel, Bing & Bogoviyeva, 2013) . Moreover, Zomerdijk and Voss (2011) suggest that metaphor use can guide the development of experimental services. The current study finds that metaphor use in developing a PSS helps maintain consistency between the intended meaning and the intended context. As a result, the integrated product and service accurately and consistently trigger the same meaning among different users.
Profit potentials
As a result of GSD and GJS, total sales of GS and GSD exceeded 300 units while prior to the design firm's participation, the company had sold only 10 GS units. Moreover, PSSs have a potential to expand lifetime value of each user throughout the entire product life cycle.
IoM elicits a positive emotion from users (Verganti, 2008) . The positive emotion is key to extending product life (Utterback, Vedin, Alvarez, Ekman, Sanderson, Tether and Verganti, 2006) . The GSD has some features to extend its product life. This is illustrated in the following quotation of the designer.
We employ the titanium frame and design the structure that enables the salespeople to easily exchange every other replacement parts on the spot.
This contributes to growing the sales of the maintenance service, in addition to the sales of the rehabilitation service. Moreover, the current study finds that positive emotion also impacts other profit potentials.
The provision of high-quality service is key to developing a dynamic relationship between companies and users (Raja, Bourne, Goffin, Çakkol & Martinez, 2013) . The satisfaction that accumulates across a series of service events results in cumulative satisfaction (Lam, Shankar, Venkatesh, Erramilli and Bvsan, 2004) . Moreover, customer satisfaction can affect ex-post relationship qualities such as trust and commitment (Hennig-Thurau & Klee, 1997) . In the current case, the positive emotions elicited among users by the appearance of GSD and the rehabilitation service allow the company to build close relationships with them. Understanding this, the company's sales team frequently visited customers to adjust the braking force of their GSDs as a user's medical condition changes and to exchange the replacement parts. Such service visits allowed the salespeople to learn directly about the users' needs (Morelli, 2003) . During such visits, there were sometimes requests for additional products (e.g. wheelchairs, canes, and supporters) or for services (e.g. home improvements). To meet such users' needs, the company strengthened the service business that offered the products and services bought from other companies through Pacific Supply Co., Ltd. By undertaking these steps, Kawamura Gishi expanded the lifetime value of each user.
General discussion and conclusion
This study sought to clarify the relationship between product meaning and a PSS in the context of IoM, and it led to three conclusions.
• Services help users reconstruct meanings within the context of the dynamic cognitive process. • The use of metaphors can contribute to maintaining consistency between products and services. • Eliciting positive emotions among users (i.e. through the use of novel meanings) has a potential to lead to better profit-making, by increasing the sales of related products and service.
The first finding implies that a PSS is an effective means of leveraging IoM. Cognitive responses to a product's appearance comprise just one stage of a process of communication with users (Crilly, Moultrie & Clarkson, 2004) , and users reconstruct received meanings in terms of their own individual context (Kazmierczak, 2003) . Given that a company encourages users to share an intended meaning that it developed, it is likely to be responsible for the context of consumption throughout the entire product life cycle.
The second finding indicates that metaphor use is more important for a PSS than for the provision of a single product or service. A PSS is needed to integrate a company's business model and its products and services. Even before the product-service structure is defined, a value proposition that describes its added value is needed, in the first phase of new PSS development (Morelli, 2003) . The use of metaphors helps those involved in the process better understand the value proposition (Zomerdijk & Voss, 2011) , and it helps maintain consistency between product and service. Moreover, the use of metaphors helps a user meaningfully express his or her personal identity through a product (Crilly, Moultrie & Clarkson, 2004) . Thus, metaphor use is also useful in engaging PSS.
The third finding implies that future PSS research will discuss emotion and how it relates to making profits and reducing environmental impact. Emotion is not only a factor on which users rely to select a product: it is also important, from the company's perspective, in extending the duration of use (Uttercack et al., 2006) . Additionally, engendering positive emotions allows the company to build close relationships with users, and longer product life cycles are likely to increase the number of opportunities to contact them. During those contacts, the company can directly learn about users' needs, within the context of their daily lives. Given that the company has the ability to fulfil many of their pertinent needs, the development of such relationships is likely to expand the lifetime value of each user. Figure 6 summarizes the findings of this study. It is important to emphasize that IoM is achieved not by users' static cognition processes, but by dynamic processes that are influenced by interactions between the company and the user.
Figure 6 The comprehension model
This comprehensive model has an implication for future studies. The recent studies on the disciplines of design management have increased the focus of the product experience (Yoon, Desmet, and van der Helm, 2012; Forslund, Karlsson, and Söderberg, 2013; van Rompay and Ludden, 2015) . Desmet and Hekkert (2007) showed the components of product experience: aesthetic experience, experience of meaning, and emotional, experience, and they are higly related and partly overlaps. It implies that companies are likely to be required provisions of integrated products and services. Thus, practical managers need a guidance to design products and services in order to elict emotional satisfactions from users. However, the existing studies of the PSS have neglected to include the factor related to the emotion in their design metods. Meanwhile, although the Existing IoM studies showed the process to innovate a product meaning as a way to elicit positive emotions from users (Verganti, 2008; Dell'Era and Verganti, 2011) , the role of services in IoM remained. This study therefore underlines the importance of IoM achieved by the integrated products and services to the positive emotion from the users. Most of PSS researches have been addressed the perspective of engineering (Vasantha et al., 2012) . Thus, it is hoped that this study and its findings will push PSS researchers on the disciplines of design management to tackle questions that relate to IoM.
